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The Relationship Between the Location of Ischemic
Perfusion Defects on Stress Technetium-99m
Sestamibi SPECT Scintigraphy and the Location of a
Subsequent Myocardiallnfaretion
Gregory L. Miller. Steven D. Herman. Sunil Kalla, Gary V Heller, William A. Levin.
Kira Stillwell, Mark I. Travin. Roger Williams Medical Center, Providence, RI; Memorial
Hospital, Pawtucket, RI; Brown University School of Medicine, Providence, RI
While the presence of ischemia on stress myocardial periusion imaging has
been shown to correlate with a future myocardial infarction (MI). it is un-
known whether the location of the ischemia predicts the location of the sub-
sequent MI. Therefore, 24 patients (83% male, mean age: 66 ± 13 yrs, 46%
exercise, 54% pharmacologic stress) who had an enzyme proven myocardial
infarction following a stress Tc-99m sestamibi IMIBI) SPECT imaging study
were analyzed. The location of the MI, as determined by either standard elec-
trocardiographic criteria, or by a new wall motion abnormality on echocar-
diography or contrast ventriculography, was related to the location of a re-
versible defect on the preceding stresslrest MIBI images. Two territories per
patient - anterior (including anterolateral and anteroseptal) and inferior (in-
clUding inferolateral and inferoseptal) - were assessed for the presence of
a reversible defect. and for the location of the subsequent MI. In 5 patients,
the location of the MI could not be determined, leaving 38 territories in the
remaining 19 pts for analysis:
Of 19 territories with a reversible defect, 9 (47%) were the site of a subse-
quent MI, compared with 3 (50%) of 6 territories with a fixed defect, and 6
(46%) of 13 territories with no defect (p = NS). The remaining patient had a
lateral MI after MIBI images had shown a reversible apical defect. Thus, 10
(53%) of the 19 Ml's occurred in a territory that did not show ischemia on
the preceding MIBI images.
Conclusion: The location of ischemia on a stress Tc-99m sestamibi SPECT
imaging study does not consistently predict the location of a future myocar-
dial infarction. This is in accord with previous findings from coronary angiog-
raphy that the most severe stenoses frequently do not correlate with the
locations of subsequent infarctions.
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The prognostic value and safety of dipyridamole-201 Thallium imaging (Dip-Til
early after acute myocardial infarction (AMI) have been demonstrated in the
prethrombolytic era, whereas its value in patients treated with thrombolytic
therapy is not clear documented. The aim of this study was to assess the
safety and the prognostic value of Dip-TI very early after AMI in pts treated
with thrombolytic therapy. 52 consecutive pts (mean age 58 ± 10) with un-
complicated clinical course underwent Dip-TI 2-5 days after AMI and were
followed for a mean of 14 ± 7 months. Quantitative analysis of planar images,
obtained after dipyridamole infusion (0.56 mglkg) and 3-4 hours later, was
periormed. No major complications (cardiac deaths, reinfarctions, serious ar-
rhythmias) occurred during the test. Minor side effects of dipyridamole (mild
ipotension. flushing, headache) were observed in 12 pts (23%). Chest pain,
ST segment depression >0.1 mV or both developed during the test in 15 pts
129%}. The 201 TI periusion defects within the infarct zone were observed in
all 52 pts. 201 TI redistribution was seen in 30 of 52 pts (57.6%). No death
nor reinfarction occurred during hospitalization. Of the 30 pts with 201 TI re-
distribution, 5 (9.6%) developed in-hospital unstable angina compared to 0
of the 22 pts without 201 TI redistribution. During the follow-up a total of 5
late cardiac events were observed: 2 deaths and 2 cases of unstable angina
in the group with reversible defect and 1 reinfarction in the group with fixed
defect. Two-year actuarial probability free of cardiac events was 55% and
94% in the patients with or without redistribution respectively (p < 0.01). By
univariate and multivariate analyses of 17 clinical, scintigraphic and exercise
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Emergency department (ED) patients with typical chest pain and a normal or
non-diagnostic ECG have 10-20% risk of MI. These patients can be stratified
into very low «2%) and very high (> 70%) risk of inpatient adverse cardiac
events on the basis of acute Tc-99m Sestamibi periusion imaging (Tc-99m)
periormed during symptoms. We report 90-day follow-up of patients who
underwent acute Tc-99m for chest pain evaluation in the ED.
Patients In = 150) with typical chest pain (based on a semiquantitative
chest pain questionnaire) and a normal or non-diagnostic ECG had Tc-99m
injected during symptoms. Ninety day follow-up history (telephone question-
naire. medical records) was available in 140 patients and ECG's on 72 pa-
tients. Cardiac events (death. non-fatal myocardial infarction, thrombolysis,
PTCA or CABG) occurred in-hospital in 33. (18%). Tc-99m was extremely sen-
sitive (97%) and specific (78%) (p = 0.0001) in the prediction of in-hospital
events. At late follow-up (3 months, range = 3-25), there were 2 cardiac
events - both in patients with abnormal scans (p = 0.01). No late (0-3
months) events were identified in patients with a normal scan.
A normal acute Tc-99m scan is associated with an excellent short- and
intermediate-term prognosis. These observations may provide a rational ba-
sis for safe and cost effective outpatient evaluation of selected ED patients
with typical angina, a normal or non-diagnostic ECG, and a normal acute Tc-
99m SPECT periusion scan periormed during symptoms.
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Patients with Chest Pain and Normal or
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Imaging with Tc-99m Sestamibi
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A tomographic technique called Ectomography has been developed to en-
able bedside evaluation of myocardial periusion during the acute phase of
a myocardial infarction or immediately following coronary by-pass surgery
(CABG). Ectomography can be implemented on a mobile gamma camera
system using a rotating slant hole collimator, which allows three-dimensional
periusion studies within the intensive care unit. A prototype mobile system
has been designed and built in our departments. This system is currently un-
dergoing clinical evaluation at the Karolinska hospital. During the first eight
months of operation, more than 150 periusion studies have been periormed.
Currently, a second generation prototype, comparable in size to a modern
mobile x-ray cart, is being developed and built. Results from the following
three studies will be presented:
1) In an initial comparative study using Tc-99m Cardiolite® and a two day
protocol. 19 patients with suspected coronary artery disease were imaged
under the same conditions with SPECT and Ectomography. In a blind evalu-
ation of short axis view sections and polar tomograms, the diagnosis were
in agreement in 90% of the patients.
2) In an animal study using Tc-99m MyovieW®. 10 pigs were imaged be-
fore, during and after occlusion of the left anterior descending artery (LAD):
staining and autoradiography were also periormed. Regions of reduced per-
fusion in Ectomographic section images corresponded well to areas of is-
chemia and infarction as shown by staining and autoradiogram.
3) The dynamics of reversible myocardial periusion defects after CABG
were studied in 12 patients using Tc-99m Cardiolite® and adenosine provo-
cation the day before, immediately after and one week after CABG. CABG
surgery eliminated coronary steal revealed preoperatively with Ectomogra-
phy and restored flow reserve in all patients immediately postoperatively, but
reversible uptake defects remained after one week in half of the patients.
In conclusion, results from studies periormed show that a mobile gamma
camera system based on Ectomography is an important research instrument
and potential clinical tool for the objective evaluation of the effects of inter-
vention on myocardial periusion.
